Plants growing in Okinawa draw our attention, since regional cultures have developed independently from those on the mainland of Japan, accordingly regional medicinal plants and foodstuffs are still in use. 1) In continuing work on plants growing in Okinawa, the constituents of Glochidion zeylanicum were investigated, and glochidionolactones A-F, butenolide glycosides and lignans have been isolated.
1
H-NMR spectral data showed that one of the aromatic rings was tetrasubstituted with two meta-coupled protons and the other trisubstituted, whose protons coupled in an ABX system. From this evidence, the structure of 3 was presumed to be a derivative of catechin or epicatechin glucopyranoside. The coupling constant (6 Hz) between H-2 and 3 favored these protons being in a catechin-type arrangement. The site of glucosylation was determined by nuclear Overhauser enhancement correlation spectroscopy (NOESY) (Fig. 2) . The anomeric proton (d H 4.61) crossed both of the meta-coupled aromatic protons (d H 6.23, 6.35) , and the former aromatic proton crossed the methoxyl protons appearing at d H 3.79 on C-5 (d C 160.0). The other methoxyl protons (d H 3.83) crossed the meta-coupled aromatic proton (d H 6.96) on C-2Ј. In the heteronuclear multiple bond correlation (HMBC) spectrum, the methylene protons (d H 2.52, 2.89) showed cross peaks with C-5, H-6 with C-5, C-8 and C-10, H-8 with C-9 and then H-1Љ with C-7 (Fig. 2) . Therefore, the planar structure of the aglycone was elucidated to be 3,7,4Ј-trihydroxy-5,3Ј-dimethoxyflavan and the sugar position was determined to be the hydroxyl group on C-7. The structure was further confirmed by the diagnostic NOESY and HMBC correlations shown in Fig. 2 . Since enzymatic hydrolysis of 3 liberated D-glucose along with the aglycone (3b), and a negative Cotton peak (De Ϫ0.99) at 277 nm was observed in the circular dichroism (CD) spectrum, glochifla- 
Glochiflavanoside B (4) was isolated as colorless needles. The elemental composition (C 24 H 30 O 12 ) determined by negative-ion HR-FAB mass spectrometry (m/z 509.1671) indicated that 4 had one more methoxyl group than 3. This was also evident in the NMR spectra. The NMR spectra showed that the chemical shift values of the A and C rings were essentially the same as those of 3, whereas the B ring had a symmetrical substitution. Based on this together with the results of CD spectrum (De Ϫ1.12 at 277 nm), the structure of 4 was elucidated to be (2R,3S)-3,7,4Ј-trihydroxy-5,3Ј,5Ј-
Glochiflavanoside C (5) was isolated as colorless needles and its elemental composition was found to be the same as that of 4. The NMR spectra showed that the B ring was symmetrically substituted, and the 13 C-NMR chemical shifts of C-2, 3 and 4 in (CD 3 )SO were essentially the same as those of 4 in the same solvent (data in parentheses in Table 1 ). The 13 C-NMR chemical shifts of the A and B rings were similar to those of 4. However, those of C-6, 7 and 8 in the A ring, and those of C-3Ј (ϭ5Ј) and 4Ј in the B ring were significantly different, respectively. Therefore, the glucopyranosylation must occur at the C-4Ј hydroxyl group and the structure of 5 was elucidated to be (2R,3S)-3,7,4Ј-trihydroxy-5,3Ј,5Ј-
Glochiflavanoside D (6) was isolated as an amorphous powder and the elemental composition was found to be the same as that of 3. The 13 C-NMR chemical shifts of the B ring were essentially the same as those of 3, except for that of C-6Ј, and those of the A ring were significantly different from those of 3. A prominent difference was observed in the carbon at the 3-position (d C 68.6 in 3, whereas 75.6 in 6). From this evidence, the b-glucopyranose moiety was presumed to be at the hydroxyl group at the 3-position. This was confirmed by the HMBC spectrum in which the anomeric proton (d H 4.07) crossed the C-3 carbon (d C 75.8), and the H-3 proton (d H 4.28) the anomeric carbon (d C 101.8). Other diagnostic correlations are shown in Fig. 2 . Therefore, the structure of 6 was elucidated to be (2R,3S)-3,7,4Ј-trihydroxy-5,3Ј-dimethoxyflavan 3-O-b-D-glucopyranoside.
Experimental
General Procedure Melting points were determined with a Yanagimoto micro melting point apparatus and are uncorrected. Optical rotations were measured with a Union Giken PM-101 digital polarimeter. IR and UV spectra were recorded with Horiba FT-710 and Shimadzu UV-160A spectrophotometers.
1 H-and 13 C-NMR spectra were taken with a JEOL a-400 spectrometer (400, 100 MHz), with tetramethylsilane as an internal standard. HR-FAB-MS was carried out with a JEOL SX-102 mass spectrometer with PEG-400 as the calibration matrix. CD spectra were measured with a JASCO J-702 spectropolarimeter. Silica gel column chromatography and reversed-phase [octadecyl silica (ODS) Extraction and Isolation Air-dried leaves (4.72 kg) of G. zeylanicum were extracted with MeOH three times. Parts of the extraction and isolation procedures were described in the previous paper.
1)
The residue (25.9 g) of the 60% MeOH (b) eluate obtained on Diaion HP-20 column chromatography was subjected to silica gel (500 g) column chromatography with a stepwise increase in the MeOH content in CHCl 3 [CHCl 3 , 2 l, and CHCl 3 -MeOH, 3 l each of 49 : 1, 97 : 3, 24 : 1, 19 : 1, 92.5 : 7.5, 9 : 1, 7 : 1, 17 : 3, 82.5 : 17.5, 4 : 1 and 77.5 : 22.5, 500 ml fractions were collected]. The residue (855 mg) of 10% MeOH eluate was then subjected to RPCC to give fractions (100-110) enriched with glochiflavanosides A (3) and B (4). Glochiflavanoside B (4) was isolated as colorless crystals (39 mg) and the mother liquid was purified by DCCC to give 40 mg of glochiflavanoside A (3) and 9 mg of 4. The residue (81 mg in fractions 123-129) obtained on RPCC was subjected to DCCC to give 25 mg of glochiflavanoside C (5) as colorless crystals in fractions 55-68, and the residue (8 mg) of fractions 48-54 was purified by preparative HPLC (H 2 O-MeOH, 7 : 3) to afford 3.3 mg of glochiflavanoside D (6). Further amounts of glochiflavanosides A (25 mg) (3) and B (16 mg) (4) were isolated from the residue (3.92 g) of 12.5-15% MeOH eluate obtained on silica gel column chromatography.
Vitexin (52 mg) (1) and isoorientin (47 mg) (2) were isolated as yellow crystals from the residue of the 17.5-20% MeOH eluate obtained on silica gel column chromatography by RPCC followed by DCCC separation. 3397, 2915, 1617, 1600, 1520, 1455, 1274, 1119, 1073, 1033, 820 3.10 (1H, dd, Jϭ8, 9 Hz, H-2Љ), 3.14 (1H, ddd, Jϭ2, 6, 9 Hz, H-5Љ), 3.20 (1H, t, Jϭ9 Hz, H-4Љ), 3.22 (1H, t, Jϭ9 Hz, 3.65 (1H, dd, Jϭ6, 12 Hz, H-6Љa), 3.75 (3H, s, -OMe on C-5), 3.82 (3H, s, -OMe on C-3Ј), 3.84 (1H, dd, Jϭ2, 12 Hz, 4.07 (1H, d, Jϭ8 Hz, 4.28 (1H, dt, Jϭ5, 7 Hz, 4.92 (1H, d, Jϭ7 Hz, 5.98 (1H, d, Jϭ2 Hz, 6.04 (1H, d, Jϭ2 Hz, 6.78 (1H, d, Jϭ8 Hz, 6.84 (1H, dd, Jϭ2, 8 Hz, 68.5, 68.9 (C-3, 4Љ), 71.3, 72.2, 72 .9 (C-2Љ, 3Љ, 5Љ), 78.2 (C-2), 94.1 (C-8), 96.5 (C-6), 98.9 (C-1Љ), 103.5 (C-10), 110.7 (C-2Ј), 119.0 (C-5Ј), 122.8 (C-6Ј), 136.6 (C-1Ј), 139.8 (C-4Ј), 151.3 (C-3Ј), 154.6 (C-9), 156.9 (C-7), 158.7 (C-5), 168.77, 169.34, 169.41, 170.14, 170.19, 170.57 (3, 17 .0 mg) was hydrolyzed with 9 mg of emulsin in 2 ml of H 2 O at 37°C for 5 h. The precipitate formed was collected by suction. The precipitate was dissolved in MeOH and the insoluble material was removed by filtration. The filtrate was evaporated and crystallized from MeOH to give 9.6 mg (87%) of the aglycone (3b) as colorless needles.
Known Compounds Isolated
The filtrate was concentrated and the residue was triturated with MeOH. The denatured enzyme was filtered off and the filtrate was evaporated to dryness. The residue was again dissolved in H 2 O and the resulting solution was passed through a Sep-Pak C 18 cartridge to give 5.0 mg (79%) 
